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Figure 16 



Method for Obtaining Non-Stochastically Generated Polypeptides that can 

induce a Broad-Spectrum Immune Response. 
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Figure 17 

Possible factors for determining whether a particular polynucleotide 
encodes an immunogenic polypeptide having a desired properly. 
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Figure 21 

« 

Schematic representation of a multimodule genetic vaccine vector 
(relative sizes of functional units are not drawn to scale) 
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Figure 22A and 22B 

Generation of \ectors with multiple T cell epitopes. 
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Figure 23 

Generation of optimized genetic vaccines by directed evolution 
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Figure 24 

Recursive application of directed evolution and selection of evolved promoter 
sequences as an example of flow cytometry-based screening methods. 
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Figure 25 

An apparatus for microinjections of skin and muscle. 
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Figure 26 Panel A 



Non-stochastic polynucleotide reassembly in combination with 
non-stochastic polynucleotide site-saturation mutagenesis. 

Shown below is a non-limiting example of a permutation of the directed evolution 
methods described herein 
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Figure 26 (continued) Panel B 



Screening of experimentally generated molecules produced by non-stochastic 
polynucleotide reassembly in combination with non-stochastic polynucleotide site- 
saturation mutagenesis 
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Vector for promoter evolution 



Figure 27 
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Figure 28 

Iterative evolution of inducible promoters using 
cytometry -based selection. 

Library of experimentally 
generated promoter nucleic acids 
{e.g. derived by subjecting 1 or 
more promoters to 1 or more 
directed evolution methods as 
described herein) 
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Figure 30 

m 

An alignment of the nucleotide sequences of two human CMV strains 

and one monkey strain. 



AF026939 CMV 
AF047524 hum UL104 
AF078102 Rhesus 



AF026939 CMV 
AF047524 hum UL104 
AF078102 Rhesus 



AF026939 CMV 
AF047524 hum UL104 
AFO78102 Rhesus 



AF026939 CMV 
AF047524 hum UL104 
AF078102 Rhesus 



AF026939 CMV 
AF047524 hum XTL104 
AF078102 Rhesus 



AF026939 CMV 
AF047524 hum UL104 
AF078102 Rhesus 



AF026939 CMV 
AF047524 hum UI,104 
AFO78102 Rhesus 



AF026939 CMV 
AF047524 hum UL104 
AF078102 Rhesus 



AF026939 CMV 
AF047524 hum \JhtQ4 
AF078102 Rhesus 



AF026939 CMV 
AF047524 hum UL104 
AF078102 Rhesus 



AF026939 CMV 
AF047524 hum UKL04 
AF0781 02 Rhesus 
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Figure 30 continued 



AF026939 CMV 
AF047524 hum UL104 
AF078102 Rhesus 



AF026939 CMV 
AF047524 hum UI*104 
AF078102 Rhesus 
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30 continued 



AF026939 CMV 
AF047524 hum UL104 
AF078102 Rhesus 
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Figure 31 

An alignment of IL-4 nucleotide sequences from 3 species 

(human, primate, and canine). 



AF187322 Canis IL-4 
NM_00O589 Homo sapien IL-4 
U19838 Cercocebus IL-4 



AF187322 Canis IL-4 
NML000589 Homo sapien IL-4 
U19838 Cercocebus IL-4 
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Figue 31 continued 
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Figure 32 

■ 

Evolution of polypeptides by synthesizing (in vivo or in vitro) corresponding 
deduced polynucleotides and subjecting the deduced polynucleotides to directed 
evolution and expression screening subsequently expressed polypeptides. 
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Vector NTi ™ (Infomax Inc.) or MACAW 
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Figure 33 

Directed evolution of polynucleotides (e.g. promoter sequences) 

This figure shows an example of the application of non-stochastic site-saturation mutagenesis 
in combination with non-stochastic reassembly (e.g. oiigo-directed CpG deletion(s) and/or 
addition^)) 



Design oligos which each delete 
and/or add in 1 or more of the CpGs. 
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Parental set comprised of 1 or more 
promoter sequences (natural and/or 
experimentally generated), each of 
which has a plurality of CpG 
motifs, some of which are essential 
for function, others which 
eventually cause shut-down of the 
promoter 
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mutations, if any) 

:CpGs that may be beneficial (or have neutral 
effects} when added in (in the context of all 
other mutations, if any) 



WO 02/092780 



41/78 



PCT7US02/15767 



Figure 34 

An example of a CTIS obtained from HbsAg polypeptide (PreS2 plus S regions). 
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Figure 35 

An example of a CTIS having heterologous epitopes attached to the cytoplasmic 
portion* 
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Figure 36 

Method for preparing immunogenic agonist sequences (IAS). 
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Figure 37 

Improving Immunostimulatory Sequences (ISS) Using Directed Evolution. 
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Figure 38 

Screening to identify IL-12 genes that encode recombinant BL-12 having an 
increased ability to induce T Cell proliferation. 

* 

Working Progenitor templates 

Library of IL-1 2 genes Bacterial colonies 

(p3S/p40 fusions) ^sOBR&^* 
1 ) Directed Evolution 2) Express in bacterial host /^^^^^^a 





A 



3) Robotic colony picking 
(one colony/well) 



8) Optionally repeat steps 1-7 
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4) High throughput plasmid purification, 
(e.g. PERFECT prep-96 kit) 



5) TTansfection to CHO cells 
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Figure 40 

Screening to identify CD80/CD86 chimeric genes having an improved capacity to 
to induce T Cell activation or anergy. 
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Figure 41 

Figure 41. An alignment of two CMV-derived nucleotide sequences from 

human and primate jspecies. 
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Figure 41 continued 
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Figure 41 continued 
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